. From the total number of 119 C. bovis collected from the infected 20 cattle during the study period, 73 (61.3%) were found to be alive while the rest 46 (38.7%) were degenerative cysts. Cysticercosis prevalence showed that there was no statistically difference among age groups and body condition score with the occurrence of C. bovis (p>0.05). Of the total 69 interviewed respondents, 30.4% (21/69) had contracted Taenia saginata infection. The prevalence of taeniosis showed significant difference (p<0.05) with age groups, habit of raw meat consumption, toilet availability, sex and religion. However, there was no significance difference between marital status, educational level, knowledge of taeniasis and occupational risks (p>0.05). The findings of this study indicated the importance of bovine cysticercosis and taeniosis in the study area. Therefore, attention should be given to the public awareness and routine meat inspection to be safe to public health and promote meat industry in the country
INTRODUCTION
Taenia saginata is a worldwide zoonotic cestode whose epidemiology is ethnically and culturally determined with estimation of 50-77 million cases of infestation worldwide with 50, 000 people dying from this problem annually. Both the adult and larvae formed hazardously affect the health of their respective hosts, either directly or indirectly, accompanied with several secondary infections, particularly in human hosts. The occurrence of larvae of Cysticercus bovis in cattle musculature causes cysticercosis while the adult worms in human small *Corresponding author. E-mail: birhanutamirat606@gmail.com. Tel: +251-918597622 . .
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License 4.0 International License intestine cause taeniasis (Minozzo et al., 2002) . There are a number of zoonotic diseases that can be transmitted from animal to humans in various ways. Wide varieties of animal species, both domestic and wild, act as reservoirs for these pathogens (viruses, bacteria or parasites) which may be transmitted to humans (Sumbria et al., 2016) . Given the extend of distribution of the animal species involved and the ineffective surveillance, prevention and control of zoonotic diseases pose a significant challenge (Meslin et al., (2000) .
In the past, zoonotic diseases were limited to populations living in low-and middle-income countries, but the geographical limits and populations at risk are expanding and changing because of increasing international markets, improved transportation systems, and demographic changes (Chhabra and Singla, 2009 ). Most parasitic zoonoses are neglected diseases despite causing a considerable global burden of ill health in humans and having a substantial financial burden on livestock industries. Although the global burden for most parasitic zoonoses is not yet known, the major contributors to the global burden of parasitic zoonoses are toxoplasmosis, food borne trematode infections, cysticercosis, echinococcosis, leishmaniasis and zoonotic schistosomosis (Torgerson and Macpherson, 2011; Singla, 2012; Chhabra and Singla, 2014) . Parasitic diseases are highly prevalent in Sub-Saharan Africa and incur severe economic losses by reducing productivity. Taenia saginata taeniasis / bovine cysticercosis is one of the major parasitic diseases, which does not only lead to economic loses, but also adversely affect public health.
Meat-borne diseases are common in developing countries including Ethiopia because of the prevailing poor meat handling, sanitation practices, inadequate food safety laws and lack of education for food-handlers (WHO, 2004) . National Hygiene and Sanitation Strategy Program (WHO/FAO, 2005) reported that about 60% of the disease burden was related to poor hygiene and sanitation in Ethiopia.
In East African countries, prevalence rates of 30-80% have been recorded (Tembo, 2001) . In developing countries, the incidence of human infection with T. saginata is usually high, with the prevalence of over 20 %; whereas in developed countries, the prevalence of cysticercosis is low, usually less than 1% (Urquhart et al., 1996) .
In Ethiopia several authors have reported the prevalence of T. saginata taeniasis and cysticercosis with in a wide range of 2.5 to 89.41% and 3.11 to 27.6% prevalence, respectively (Dawit, 2004; Hailu, 2005; Abunna et al., 2008) .
The problem of food borne parasitic zoonosis could be further complicated in Ethiopia by lack of efficient inspection at critical control points in abattoirs, lack of awareness and knowledge on the mode of transmission and public health hazard of these diseases as well as due to presence of widespread habit of raw meat consumption both in rural and urban communities. A Tamirat et al. 15 number of reports in Ethiopia indicated that, certain groups who had easy access to raw meat and meat products and those people with low level of formal education were reported to be more infected with meat parasitic zoonosis than those who had low access to raw and those with better education (Tadesse et al., 2012) . This study aimed at determining the prevalence of C. bovis in cattle slaughtered at Bahirdar municipal abattoir, identify risk factors associated with cysticercosis and taeniasis and to estimate the prevalence of human taeniasis /T. saginata in the area.
MATERIALS AND METHODS

Study area
The study was conducted at Bahir Dar, the capital city of Amhara Regional State, located at 11°29'N latitude, 37°29'E longitude at about 565 km North-West of Addis Ababa from November 2016 to April 2017. The altitude of the area is 1830 meter above sea level and has average annual rainfall of 1500 mm.The mean annual temperature of the study area is 23°C. Lake Tana and River Abay influence the climatic condition of the study area. The area has a mixed farming practice with crop and livestock production (Bard, 2009) 
Study population and study design
The study was a cross-sectional type in which a structured questionnaire survey and active abattoir survey was conducted. Animal study populations were cattle presented to Bahir Dar municipal abattoir for slaughtering. All cattle were local oxen that originated from Bahir Dar, Adet, Debre tabor and Este areas brought by the merchants. For human study population, residents of Bahir Dar town, were subjected to questionnaire surveys. The recruitment of volunteer individuals in the study was not based by age, sex, marital status, habit of raw meat consumption, education level and religion.
Sample size determination
The sample size was determined following the formula published in using the expected prevalence of bovine cysticercosis in Bahir Dar (19.4%) reported with 95% confidence interval at a desired absolute precession of 5%. Therefore, the required sample size was calculated according to the formula (Thrusfield, 2007 and Mulugeta, 1997) :
Where, N = required sample size, P exp= expected prevalence, d = desired absolute precision and N = 1.96 2 x 0.194(1-0.194)/ (0.05) 2 = 240 animals. However, to increase the level of accuracy of prevalence determination, 480 animals were sampled and inspected during the study period for the presence of C. bovis cyst in different organs.
Sampling procedures
Active abattoir survey
The cross sectional study was conducted during meat inspection on randomly selected 480 cattle slaughtered at Bahir Dar municipal abattoir. Before slaughter, ante-mortem inspection was carried out and the tag number of each animal was recorded. According to the guideline (Ministry of Agriculture, 1972) for masseter muscle, deep linear incisions were made parallel to the mandible; the heart were incised from base to apex to open the pericardium and incise also made in the cardiac muscle for detail examination. Deep, adjacent and parallel incisions were made above the point of elbow in the shoulder muscle.
Examination of the kidney, liver, and the lung was also conducted accordingly.
All positive samples were transported to the parasitology laboratory of Bahir Dar regional laboratory for confirmation of cyst viability. The cysts were incubated at 37°C for 1 to 2 h using 40% ox bile solution diluted in normal saline.
After this, the scolex was examined under microscope by pressing between two glass slides. The cysts were regarded as viable if the scolex envaginates during the incubation period at the same time the scolex was checked whether it is T. saginata metacestode or others based on the size of cysticercus and absence of hook on the rostellem of the envaginated cyst (Gracey et al., 1999) .
Questionnaire survey
To determine associated risk factors of taeniosis, 69 volunteer respondents were selected using simple random sampling methods based on willingness to participate on Questionnaire survey. Questionnaire survey respondents identified for this study were questioned on their habit of raw meat consumption, frequency of consumption, experience of taeniosis infection and finding of proglottids in their faeces, underwear, Religion (Christian and Muslim), educational status, age (less than 15 years, 16-30 years old and greater than 30 years old), sex, marital status, knowledge of T. saginata and toilet availability of respondents were registered as possible risk factors.
Data management and analysis
The data collected from the abattoir and questionnaire survey were stored into Microsoft excel. Statistical analysis was done using SPSS version 20. Chi-square (X2) test was used to determine the variation in infection, prevalence between body conditions, ages and origin. Statistical significance was set at P<0.05 to determine whether there are significant differences between the parameters measured between the groups.
The questionnaire data were also summarized and analyzed to the risk factors for human taeniasis using Chi Square(X2) SPSS, Version 20.
RESULTS
Active abattoirs survey
From the total of 480 inspected animals in Bahir Dar municipal abattoir, 20 animals had different number of C. bovis with prevalence of 4.2% (20/480). In routine meat inspection, C. bovis was found in different organs with higher number of cyst in the tongue (12, 2.5%), shoulder (10, 2.08%), masseter muscle (7, 1.46%), heart (4, 0.8%) and liver (1, 0.21%) ( Table 1) .
Out of 119, C. bovis (73, 61.3%) were found to be alive while the rest (46, 38.7%) were degenerative cysts. The viable cyst detected in shoulder muscle (31, 72.1%), masseter muscle (16, 59.26%), heart (5, 55.6%), tongue (20, 51.3%) and liver (1,100%) ( Table 2 ).Out of 118 (<5 years old), 237(6-10 years old) and 125 (>10years old) cattle 4 (3.4%), 10 (4.2%) and 6(4.8%) were positive for cysts respectively. There was no statistical difference for the three age groups and body condition score with the occurrence of C. bovis (p>0.05). The distribution of infection in cattle according to location was highest in cattle from Debretabor (15, 7.2%), followed by Adet (3, 3.1%), Este (2,1.6%) and Bahir Dar 0%. There was statistically significant difference in infected animal from different locations with the occurrence with C. bovis (P<0.05) ( Table 3) .
Questionnaire survey
From the total of 69 respondents interviewed in this study, 30.4% (21/69) had contracted T. saginata infection. Associated risk factors, age groups, frequency of raw meat consumption, sex, presence or absence of the latrine and religion showed statistically difference (p<0.05) in the prevalence of human taeniasis in this study. However, marital status, educational status, occupation and knowledge about the disease was not statistically significance difference (p>0.05) ( Table 4) .
DISCUSSION
Abattoirs survey of bovine Cysticercosis
The prevalence of bovine cysticercosis obtained in this study was 4.2% which is comparable to the report of Dawit (2004) Birhanu and Abda, (2014) (19.7%) at Adama. The lower prevalence of cysticercosis in the study area could be due to the differences in the agro-climatic conditions, variation in personal and environmental sanitation, proper usage of latrine, culture and feeding habit of raw meat.Regarding the anatomical prevalence of cysts, tongue 12 (2.5%), shoulder 10 (2.08%), masseter muscle 7 (1.46), heart 4 (0.8%) and liver 1 (0.21%) ( Table 1 ). The tongue and shoulder muscle have high blood circulation and high oxygen circulation are available and due to this they are frequently affected by cysts. The tongue was the most frequently affected organ and this is in line with the finding of at Zeway. Shoulder, masseter muscle and heart were also predilection sites Zerihun (2011) in Addis Ababa. The viability test showed that 73 (61.3%) of the 119 cysts were alive (Table 2) . Shoulder muscle had the highest proportion of viable cyst (31, 72.1%) followed by masseter (16, 59.26%), heart (5, 55.6%) and tongue (20, 51.3%). Only one viable cyst was detected in liver. The shoulder muscles affected 72.1%; greater than the reports of Bekele et al. (2009) 
Questionnaire survey
The prevalence of human taeniasis differs from country to country, and it can vary within the same country. This might be the habit of raw meat consumption, knowledge about the mode of transmission of the disease and variation in personal and environmental sanitation. In the present study, the questionnaire survey revealed that the respondents disclosed the finding of proglottids in the faeces, underwear, in laboratory diagnosis facilities at health institution which indicates the presence of taneniasis. Accordingly, 30.4% (21/69) of surveyed individuals were previously affected with the disease. This result was lower than the work of Taresa et al. (2011) (64.44%) in Jimma, Megersa et al. (2009) (56.6%) in Jimma, Dawit (2004) (69.2%) in Gondar. The lower prevalence of T. saginata in this study might be the fact that some people are not willing to tell that they had contracted taeniais, poor environmental hygiene and knowledge of the societies about taeniasis, way of transmission and variation in composition of the respondents, and the habit or culture of raw meat consumption may be low. There was statistical difference of age groups, sex, religion, habit of raw meat feeding and toilet availability with the occurrence of taeniasis (p < 0.05). Older age groups (>30) have higher prevalence associated with long-term exposure and the habit of preferring raw meat consumption and also, older individuals can financially afford consuming raw meat mainly at butcher houses. The present study showed that taeniasis occurrence was higher in male. This might be due to the cultural and social factors in which the males are usually involved in slaughter houses and butchery as well has having access to the hotels meal. This result is in agreement with different reports in various parts of our country (Hailu, 2005) in eastern Shoa. The present study showed that there was higher prevalence of human taeniasis among individuals who often consume raw meat than those with occasional consumption. This was comparable with the report of Abunna et al. (2008) . However, there was no statistical difference among marital status, education level, occupation and knowledge of taeniasis with occurrence of taeniasis (p>0.05).
During the studying period, there was total and partial condemned masseter muscle, shoulder muscle, tongue, heart and liver. Repetition of this reflected high economic loss annually. Besides the health or pathological impact of the problem on the exposed population, the cost of treatment to expel the parasite from the body is also high.
CONCLUSION AND RECOMMENDATIONS
Taeniasis and bovine cysticercosis are important zoonotic parasitic diseases in the study areas with prevalence of 30.4 and 4.2% respectively. Poor meat inspection procedures were applicable in Bahir Dar municipal abattoir. Consumption of raw and undercooked meat is the most important source of infection. Backyard slaughtering were also practiced which could be considered as the contributing factor for taeniasis. Religion, raw meat consumption, presence or absence of the latrine, age and sex were found to influence taeniasis. T. saginata is a medically and economically important parasite in humans. Infection with the Cysticercus larval stage in cattle causes economic loss in the beef industry. Based on the above conclusion, recommendations include backyard cattle slaughter should be discouraged, routine meat inspection procedure should be applied, the public should be made aware to use latrines, not to contaminate the environment with proglottids or Taenia eggs by defecating on pastures where cattle graze and further studies on the prevalence of taeniasis and cysticercosis should be encouraged in other areas.
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